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(54) HEAT SPREADER MODULE AND METHOD FOR MANUFACTURING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate generation of excessive 
hard solder material and enable obtaining required bonding 
strength when a heat spreader module is joined. 
SOLUTION: A heat spreader module 10 is provided with a 
pedestal 12, a heat spreader member 14 which is joined on the 
pedestal 12 through a first hard solder member 18, an intermediate 
layer 24 which is bonded on the heat spreader member 14 through 
a second hard solder member 20, an insulating substrate 22 which 
is joined on the intermediate layer 24 through a third hard solder 
member 28, and a circuit board 26 which is joined on the insulating 
substrate 22 through a fourth hard solder member 30. The first to 
the fourth hard solder members 18, 20, 28, 30 are so supplied that 
thickness of the respective hard solder members 18, 20, 28, 30 
becomes 3-20 urn at the time of pressurization bonding and 
content of active element (Ti) is 400-1000 ug/cm2. 
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(Bfcffi»l/0^&. HffcW2-m. HI OBfcS^-idfc. »l OjumSfttfO^AfET* 
[00 52] 

mz. m3cr>mkMi&. ±mu^i<^mmmtmm^ryrfu (memm) «3wt. 

3&2~JB4fM5K>p*f2(K 2 8. 3 0 £ft*&Lfc|R<7>#«* 3#2 0 . 2 8. 3 0<7)ff 
frcr>M^t,z£-oX . ffLttl3*i.fc**3»8 0<0*<?«Bfl:*SBeLfc<><0 % C*6. ffUHJ 

aitfcriOfrofc. 
[00 53] 

ffljaSSfcEll 1 fciS-f. lfcfcwt. Ot«tro7 Hi. SI 2 --314 coffin 

d«2 0. 2 8. 3 0 t L-T. Ti£2. 2f ^^fflV^cl^JSL 
. ItitTDvMi SS2~Sfl4«D®.*>-3$f2 0. 28. 30tLT. TiS7fi% 

£7)®^>3$f2 0. 2 8. 3 0^*<Ofta«0^b*^-r. 
[00 54] 

HI ltCSjcT ey&$*t£ffi2~3£4cD®.?o*f2 0. 28. 3 0«S»^I< 
^■5f5t'ffLffiStL-S.a-?>'5W80iO*tJffiinL-CV^. UpU ft»l$eoffS2~flS4<0 
«*3«2 0. 28. 3 0^IIfc^, S^g^-LT^&SJiJSt A-tS> 

fcLTVv^vvrt 
[00 5 5] 
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[00 56] 

. 2 0. 2 8. 3 0+C0T 1 <^iKflt4h-h^71/7/*ya-^®8f^tt» 
[00 57] 

<r^»4«H.WC1i,. Sfl— fl54cOW*d»l 8.. 20. 28. 30t.LT. 60Ag 

-24CU-14 I n-2. 2T i £JflV\ tt&I$<7)JP;W5 ju m. 7. 5jum. 1 0 jit 

m. 1 5//maV20^mt LfcSS 1 WW'TVJ^ £|1~ SI4?)®^3»1 8. 20 

. 28. 30£l,T. 58Ag-22Cu-l 3 I n-7TiJffll,\ 

jum. 7. 5^m. 10/im, 1 5 ;i£m&T>*2 0 a« mt Lfcl^awfi'T^i: £ffl«L 

fc. 

[00 58] 

m 1 WWTVT)Vmf%2M<WVTM$M^ HI 2 t^-TJ: 3 fc. C u (c J: 1 
2 (ff<&=2. 0 mm) ±£. |g 1 <7)g^> oM 1 8 . C/C u J: h b- h^/l/ 

(J?^=3. 0mm) . H 2 <7)5S-?> 3 *f 2 0 . 4>Hil24 (ij^= 1 . 0mm 
) . m3»®^a#28. SN|;J:SiiM2 2 <*»=0. 3mm) . W,4<m.h 0 
»3 0A^CutJ:SiaB*K2 6 <**=0. 2mm) ^JlStutffijtS^rtS. 
[00 59] 

T#JStL^fc#<^3feffifcSV^4b-hXy'P>y^l4{:t3V>TKBft3tfc £<Z>a»R£«l 
[0060] 

®5dwi8. 20. 28. 3 0<nm&<vB&vt. m2m<7yfyy°Mz&if&&m?>o 

#18, 20. 28. 3 0«S:^-COS^»9i:. T i tfJ-^A^BSO 2r*i". 
[00 6 1] 

0i3tej3vvt. □titro'yMi min<m-v7'Mz-o\-*xm&mxmML 
ym 1 4 -cis»f LstsftK**^-. ®gmx*<rymm$\ vffit, b-b xr ^ y miits 

mi2b<&?ffifr. b-bX7*^>yimi4k4»ISIJg2 4<^ffi^-CitTV^. 
[0062] 

Hi 3 co*£8ia>S> . SI 1 8(0-9- >-T;Wi . ff^ 5 ~ 2 0 m^t £ov ^X^MTeo 

MMtf&tttdzw. m&2 0jj.m<nv>7 i Mz&^xizt—hxy'Uvymi4X'e)mi{ 

[00 63] 

-Sr. *2a»-9->-r;Wi. Jf^S/xm^v^Hc&vv-c. ^MT'«Mil^feiX3t 
7 . 5 — 20 /zmcD-Fvr/WC-PV vrii . h~hX7°U v 1 4 T'WISWftM- 

[00 64] 

mi9W>y°]W 3*>. lf^2 0/zmc7)Ti*{i. *t?4 2 0^ g/cm2 f 
£>9. 1 2awy7;k«3*), Jg^5A£mC0T iMii. S3 50^g/cm2 TfcS 
. b-M7'l/7ftll4i;Ml2a b-hXTVyrW^fc+EI 
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M 2 4 m>tife£.£E&T i a&ffitii 400/xg/cm2 PXfCfotltf. &&&&&& 
[00 6 5] 

mz. i&5<r8m.m£.~mxmm-&. scorns nrnmrnxm ^z>ti&m3 m<w->y^ 
m/mAm^>y°M±, miAiz^rxoiz. cut:j:s+BWi2 4 (jp*=i. om 

m) ±fc. micom^ottl 8. SNtil.iSSS2 2 (fl£*=0. 3mm) . |§2<D 
«*-3*f2 0, RVCufc:J:4|lIKS«2 6 (JS*=0. 2mm) iMMZtvMIBttt 

[00 66] 

£<O*5<Zg8»0!IM:* SNK±6ffiHaHR2 2fcCut:j:SBl»»K2 6. SN£J:S|ft 
tt£K 2 2 fc tmM 2 4 IStoSte-toBBSrT i <0^*t=*W-4»^«K<0ilV^**fc t, 

[0067] 

aasxtBi siss-r. i«n straws s^aujeMStt. fra«2 4t[us§» 
mt Lximmu^Mzfo&kmmTOKt us. 

[00 68] 

HI 5co$gfll;^£>. 3§3a<W>7VI/tti. Jf^S^m^tcO^WC^HT'^ilM^ 
frtotltdP. m&5^2 0 umC0i>C0lzm->Zte%&mmx.2 2t'«iI«L^„ 
[00 69] 

— H4a<7)D-yT;WT1i. Jf^3~ 2 0um<O-£X<7)i><7)i/Zi3\T>X. &M£M2 2X' 
[00 7 0] 

i<IT\ %3>mwYV~7)V<F)o%, &&.tf3um<r>Tim±. %)3 8m g/cm^ X'fo *) 
. JP^'5jumcOT S&6 3ac g/cm2 £<D,r fc*>£>. SNCJ:^ 

ISS2 2fcCufcJ:SEIB««2 6. SN£±StftS^2 2fc*IOT2 4ia<oStefc& 
W&T i <0*«tt. 5 0 ju g/c m2 ja±TJMUr , S^tKli^ffl W^KO 

[00 7 1] 

. 20. 28. 3o*cdt icr>^mzftt& t-hxy°is>v?^is a-ju io comzm 

[00 7 2] 

«ss»s*£0i6fc3p-$\ Dt-st/nyMt $ i mcoy>7°ji><7)?&fcmmz^ l . • 

[00 73] 

miaw^rA^gB. Mtmzi&2m<n*r>"T)v<r>b*>^ mm<nmi~~m4<rm?>ott 

18. 2 0. 28. 3 0 (OW fr&5 Mm. 7. 5^m, 1 0 MmRlf 1 5 MmiZ^^Xlt 
. LT 3 5 0 (W/mK) J3Lh*««"C&'CV^**. JS28<W?-^7";U0a 

. «^«3ffl8, 20. 28. 3 0tf5*»#2 0jum ( T i cT^ fiSlff T 1 3 
00//g/cm2 J^LBD^cO) {C-OV^Tti, 1*^*^3 5 0 (W/mK) T 

[00 74] 

Z^XoiZ. HI 6<04*tt*^. T i 2 0 0 ^ g/c m2 OTt^lf, JR 

izmmnmm i^uo %,<r>^%^ ztt*xz hzt . 

[00 7 5] 

. mTcO«^*frfcT^-L5t1?-yr;H~2 3 (HI 2kmm<r>ffiJ&tt'fZ>) tz-o^ 
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[00 76] 
[00 77] 

Sf^fefWi. #HM£ 1 . 0X10- 5 Tor rHTMS, 8 3 0°C. «l« 

«HB* 104MB. »E*J*3. SMPatLft, 
[00 78] 

Ste»JBB±. #Hfvr;Pl-2 3*?|o5S0. S^ffiTfiJSi (ng) US*\ t-bx 

r is v m 1 4 xmm < o k ) i*** we . 

[00 79] 

2 6fc*BU KIlIK^2 6fc^^T«^fiS^-&ffiBa«2 2fc<OlB»»feli»ffifcW 
5 3 » 8 0 to** L . * 4 miz Lfzi> coxh h . 
[0080] 

ZtlZ>*r>yfrl^2 3cr>ftWl (Hl--^4cOffl^3Wl8. 2 0. 2 8. 3 0<Offlj£. 
«^-3*Tl8. 20. 28. 3 0<0«teJt. Ti(7)Ml) *fcHl 7 fc 

de7>01 7tCi3lvC. Wl(±#?16d»18. 20. 28. 3 0^1, W2i± 
Tic^ffS. Am|Jt^b.X7l/7^ya^l Otf)f»g#*. hm{±|±*tfiLfcW 
^ 3W8 0<D*£^\ 
[0081] 

JaTOTOHTIi. W*>3*fl8 s 20. 28. 3 0raH«<0«efcOlvC. 60A 
g-24. 7Cu-14In-l. 3T i OfflJ&?)k<D2: r l. 3Tiffj . 59. 8A 
g-2 4Cu- 1 4 I n-2 . 2 T i C0ffij&<7)£><7;>£r r 2. 2Tiftj . 58. 4Ag- 
23. 5Cu-13. 5In-4. 5 T i cr>ffl.f&CDi>CD$: r 4 . 5Ti$fj. 58Ag- 
22Cu-l 3 I n-7Ti«^)t^ r 7Tiffj i|2f . 
[0082] 

H l 7 <o»e*S**>£>s its Sf^SftK^Wffiteov^T^i fc . fvr;!/ 1—3. r i . 
3 t i » j ^iv>fctv7;p l —4 era LTti. ^ryy°)V 1 — 3 #n Gcom^rch 0 s - 

cO¥^*^^TicO#*ScOBg^^{±. ^771^3^3 7 8. 3jug/cm2 kfyr 
;H(7)6 3 0. 5/ig/cm2 fctfOHtffttS, 
[0083] 

T2. 2Ti**j &ffll^fy7^5-l lfcrMLTte. 1^771^5 — 7#N GtfOfiJJgT 
ftO. I^W^W)ST i <0***^BWj£tt s 1?-yr;P7C02 1 3 . 4//g/cm2 
i:^T;P8C03 2 0. l J ug/cm2 k^fcfffttS. 

[0084] 

r 4 . 5TiSj SrfflV^ir^T 0 ^ 1 2 — 1 7 KB8 LTii. tV7^ 1 2 #N GOTOTC 
£> 0 . I<7)flUWST i <0***^BWjftl4. 12^2 18,. 25 J ug/c 

m 2 tty7/H3^327. 6^g/cm2 fc^BtSfiRt*-*. 

[0085] 

r 7T i #j SfflV^^r;H 8-2 3tBLTii NGcofm^»^r>y a M^ 
<. NGWS**feSTi<0***C0tt*^Ctt. 3 3 9. 5 g/c m 2 

[0086] 

Sfc. SRfe^PC'OV^T^Sfcs 36 0 (W/mK)*i^^i fy7;H 1 (Ti 
C0*#S : 1 067 (jug/cm2) ) s ^r>7)V 1 6 ( T i (O^M. : 8 7 3 ( M s/ 
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cm2 ) ) , *rvT)Vl 7 (TitfO-i-^Ti: 1309. 5 (^g/cm2 ) ) . ^ryy-jV 
2 1 (Ti05tfl : 1 0 1 8. 5 (iig/cm2 ) ) . ^STlVI 2 (TiWttl : 

1 3 58 (Aig/cm2 ) ) a^ty7^2 3 (Ti^iti: 2037 (jUg/cm 2 
) ) 

[0087] 

f-ot, fSfs^*i;LT3 5 0 (W/mK) *^4HHMW±, ty7iH6«8 7 3 ( 
^g/cm2 ) fc-^T/H 1C01 067 (/ig/cm2 ) t<7M\,Zft$Et&. 
[0088] 

4^2 4<7>^-ftt;rovvc. r xj ^WJgSr^ftftktfJii. * 1 ~SS4 o 
«18. 2 0, 2 8. 3 0«MI*i'2 9. 1 (mg/cm2 ) tlil.tvr^, 10 
. 1 7St/'2 3MVt^aWl 8. 2 0. 28. 3 0^1^4 8. 5 (mg/cm 

2 ) T'*§- , fyT^4&l>'l \ -Z~fo->tz. 
[0089] 

<I<rT\ JS^dWl 8, 20. 28. 3 0^12 9. 1 (mg/cm2)ll » 
(Om^X-mn-i-t t . 3 0^mtfcD, 5g^3«18. 2 0. 28. 3 0<Dtti&:»48. 
5 (mg/cm 2 ) f£. «^H#c7)^f^-rS . 5 0wmtJ>l.. 
[0090] 

z<7)m7<vmmmfrt>. am 8. 20. 28. 3ocoft^B$<7)ip^2o^m*?t 

Ti^tliMOO-100 0 Ug/cm2 ) T'&tUf. h-hX 
y°]y -v f^i/jL. — )V 1 0 COWdSM^t. LT 3 5 0 (W/mK) J2Ltfc#6 £ i: . » 

=3rb- hXTU -y Z. b ifiX'% &Zb tfhfrh . 

[009 1] 

[0092] 
[Hffi«ffi#^IMBH] 

[El ] ^fSo»^(c«Sb-hxr^-y^^ A -;^«fig^^«i)T®HT*'i. < , 

[H2 ] b-hxyp<yrtr«»«fi«o-flfrp2bs s i c/c ua^smt*a? 
[E3 ] t - b^ru 77^«ti^«iioffcftsc/c ua^iptiyat* 

So 

[04] H4A{i:b-y-r-f y/IiSi*tWffilT:**)s H4B{4S^ie**^»WH 

[H6 1 mi 3 conii^tr«ffl L^yr^m^^-tmmmvh %> . 
[07] H7A{±. immcuzmf^Ms.m^m^m^tmnmx'^'o. miBn 

[as] 08A{±. usspjEi^ttsjiiffis^^Hi^-r^ra-cfto. 08 b« 

[09 ] 09A{^. itwfflc iiz&ft&ix&&^<o*wi<?>&Mk<r>m&*ttwmm 
xh*). 09B«±. mmc2i,z&rt&nm£^m<n*v%m<ni$&imm£**twmm 

[0 1 o ] 0 1 o Ai±. »fiWE i fcfc{tSflnffl£&&<D<f lOTflteAfl^ttBfcjS-J-Br 
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%>m.h dmcon^taLRcrmti^mwmx'ht . 

mi 3 ] m4<7)mmmcoMmmw:^thff)x\ mzott^T i n^mzm-h t 

[Hi 4] m5(r)mmm\,zxmmLtz^>?°)vnmm:^wmmx:ib& a 
[Hi 5] w>5 nmmmnm&£gk$:fpt hcvx\ s n iz x h mmm. t c u ic ± & 
mm, 1 1 < litpmmm^ ? mmt t i o##*t*tt-^fg^js^v^*-rsfeHT- 

[H i 6 ] m6^mmmcommm^~th^x\ i^ow^t i ^-gr*Mfc:*hr& t 

CHI 7] mi co^MMcom^.m^^ij<r,x\ -9-vr;H~ 2 3^-o^T.^Simg 
[»-§«lPJ3] 
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FIG. 2 
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CH4] [05] 





FIG. 7B 



FIG. 8B 
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FIG. 12 
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[013] 



[H14] 



FIG. 14 
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(51) Int. CI. ? FI f-V3-F (##) 

B2 3K 101:40 B2 3K 101:40 

w&m&wftmmmmw 2 #5 6-9- a*w?«^*ttw 
mam^^m^mmm.mmm 2 # 5 6 ^ B*i#?«^*ai*i 

(72)^HJ^ 4>0j mas 

rUOSEMffl HI 2 # 5 6 -9- B#5f^tfefcfe#l*l 

(72)»bj^ ^# at: 

F^~A(##) 5F036 AA01 BA23 BB08 BC06 BD01 



